INTRODUCTION
The morphological, anatomical, structural, ultrastructural, biochemical or photosynthetic response of herbaceous species and shrubs to different light conditions during growth is well known (eg, Boardman, 1977; Björkman, 1981; and Givnish, 1988) . In general, the light-saturated rate of photosynthesis, the light compensation point, and the light saturation plateau are higher for sun-grown plants than for shade-grown plants. On the other hand, sun-grown plants have leaves with a lower specific area, and which contain smaller chloroplasts than shade-grown plants.
Most of the responses described above are also applicable to trees, but the responses of trees may be modified because of their variable social status within a forest.
For example, sun-shade responses within a tree may be different from sun-shade responses of seedlings of the same species (Leverenz and Jarvis, 1980 (Whitmore, 1978; Rollet, 1983) . The opening of these stable stands by natural wind-fallen wood or partial harvesting, creates gaps whose size (ie light conditions as well) partially determines which species will be able to establish themselves.
The problem of species succession and shade tolerance has been posed for the Guadeloupe tropical rain forest where we conducted silvicultural studies on 7 commercially interesting species. The objective was to favor natural regeneration of these species (Ducrey and Labbé, 1985) . The study of the seedlings in relation to the intensity of regeneration fellings gave us preliminary information about light response of the species whose regeneration was induced by silvicultural treatment (Ducrey and Labbé, 1986) . To improve this information, we cultivated seedlings from 7 forest species under semi-controlled light conditions under differently shaded tunnel greenhouses. In a previous article (Ducrey, 1992) (Ducrey, 1986) Figure 2 shows that when all the species are considered together, maximum photosynthesis per leaf area unit increased with relative light intensity during growth, at first rapidly until the relative light intensity was near 20% (tunnel III), then much more slowly (fig 2a) . On the other hand, it decreased regularly when specific leaf area increased (fig 2b) , ie with increasing shade.
Apparent quantum yield decreased with relative light intensity (fig 2c) Bazzaz and Pickett (1980) , Koyama (1981) , Oberbauer and Strain (1984) , Langenheim et al (1984) , and Thompson et al (1988) .
Pioneer trees in the early successional stages or young secondary formations generally have a high photosynthetic potential (14 &mu;mol CO 2 m -2 s -1 ) along with a high dark respiration (0.8 &mu;mol CO 2 m -2 s -1 ). Bazzaz (1979) , who gives photosynthetic potentials of 10.0 for species at the beginning of the succession, 5.7 for species at the end of succession, and 2.2 for understory species.
Comparison of sun and shade phenotypes For the 7 species studied, apparent quantum yield was higher for shade-grown plants (shade phenotypes) than for sun-grown plants (sun phenotypes). On the other hand, light-saturated photosynthesis on a leaf-area basis was higher for sun phenotypes than for shade phenotypes, except for A caribaea and S globulifera.
Similar results were reported by Logan (1970) for Betula alleghaniensis, by Tsel'Niker (1977) for 5 forest species, by Duba and Carpenter (1980) for Platanus occidentalis, by Bazzaz and Carlson (1982) for 12 herbaceous and shrub species and by Nygren and Kellomaki (1983) for 10 forest species. All the species studied by these authors belong equally to the early and late successional stages and thus both shade-tolerant and shadeintolerant species can be found.
The commonly accepted explanation for these results is that shade and sun phenotypes are well adapted to the light environment in which they grow and that the light level at which photosynthesis reaches its saturation plateau corresponds to the light conditions most commonly found by the plant in its natural environment (Tsel'Niker, 1977) . Under these conditions, shade phenotypes have higher quantum yield and lower light-saturated photosynthesis.
For A caribaea, we found no effect of light growth conditions on light-saturated photosynthesis, whereas light-saturated photosynthesis of S globulifera was higher for shade-grown plants than for sun-grown plants. Similar results have also been found by various authors. For Tilia americana, Bazzaz and Carlson (1982) found that sun and shade phenotypes had identical rates of photosynthesis. For Acer saccharum, Logan and Krotkov (1969) , and Bazzaz and Carlson (1982) found that photosynthesis of shade phenotypes was higher than that of sun phenotypes. Similar results were also found by Gatherum et al (1963) Photosynthetic plasticity and shade adaptation Bazzaz and Carlson (1982) (Ducrey, 1992) .
From the regressions between lightsaturated photosynthesis and relative light intensity, an index of photosynthetic plasticity may be defined. S amara appears as the most plastic species. The 
